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1 Effect of adenine on growth of E.
coli.

The cells were cultured in TGA medium
at 37°C aerobically. As indicated by the
arrow, adenine (2mM) was added to one
culture (@) and equal vol. of water to
another (Q).
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ZMEISEETH D, WENGEEDRL - L EHE uracil, thymine OB DA#ARI0FETE, Th E
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Fig. 2 Effect of adenine on oxygen uptake
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Tablel Effect of bases, nucleosides and deoxynucleosides on growth and

on P-galactosidase synthesis

Growth : The indicated amount of sources were added to exponentially
growing culture. The effect of the supplements are expressed as increase

of the turbidity at first 60 min after the addition.

B-Galactosidase : B-Galactosidase was induced with 5x1(*M IPTG for
30min. Each substance was added with IPTG.

30 40 50
Time (min.)

Addition Rate of growth B -Galactosidase

(mM) (%) (mM) (%)
- - 100 - 100
Adenine 4 27 1 20
Cytosine 4 100 1 102
Uracil 4 100 1 93
Thymine 4 67 1 88
Adenosine 4 89 1 25
Cytidine 4 92 1 72
Uridine 4 88 1 89
Deoxyadenosine 4 87 42
Deoxycytidine 4 97 1 77
Deoxyuridine 4 83 1 100
Thymidine ‘ 4 73 1 91

70 80
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Fig. 3 Effect of adeni’ne" on cell growth in
the presence of uridine or adenosine.
Cells were cultured as described in Fi-
g.l.

a) O, No addition; A, adenosine (0.1mM):
[ R adenine (2mM) ; A, adenine 2mM)+
adenosine (0.1mM)

b) O, No addition ; A, adenine (2mM)
+ uridine (0.1mM) ; @, adenine (2mM)

Fig. 4 Degradetion of adenine (1).
Cells were grown with : (a) (8-'C)
adenine (0.5mM, 0.65mCi/ mmoles) or (b)
(8-"C) adenine (0.5mM, 0.65mCi/m-
moles) plus inosine (0.1mM). The radio-
activity appeared in medium was ass-
ayed chromatographically. : O, Adenine
; @, hypoxanthine ; A\, adenosine ; A,

inosine
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NiIcX LT adenine I uridine ##5F3¥3 &, Adenine @ 4R
adenine i« & A WEMEIZELAETHEH SN B Fig. 4 al3ikitiE®: adenine O SR EZRIICH
(Fig. 3b). Cytidine ikt bRUHEMSBEE S NEERTH B, adenine WEKEMITWE  hypox-
tz. PlEotn<, adenine i purine nuclecside anthine &5 3. Hypoxanthine @2 KRB HE
niEET 3 &, adenine B DIBEA L BV IEAE M OERBEAMEI L VK TR ESHIC  adenine
#hHB T v, Hic pyrimidine nuclecside » 37 I & B WEREME % MR 5. B0 adenine +
35 &  adenine i & B EBEMHIZIRIITHE 5. inosine T adenine BMMOBA L b &M it 4 i

(a) Adenine (b) Adenine + Uridine

Fig. 5 Degradation of adenine (2).
Experimental procedure is same as in
Fig.4 except uridine is used instead of
inosine. The mark shown in the figure
is same as Figd4.
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Table 2 Purine nucleotides derived from adenine
Bacteria {1.3x10° cells/ ml) were grown with (2-"C) adeni
ne (55¢M, 22mCi/ mmoles) or "“C-adenine plus uridine (0.1m
M) for 10min. "C-labelled culture samples of 6 ml were co-
liected by centrifugation, extracted and chromatographed as
described in Experimental Procedures.

Adenine Adenine+Uridine
AMP 22 cpm 42 cpm
a GMP 128 138
het
3 IMP 144 366
[}
[&]
g ADP 2151 1286
2
s
ATP 4775 1981
GTP 653 967
" w dAMP 18 85
o O
arg
pageel dGMP 4 26
o 0
)
8'g dATP 179 181
Ag
dGTP - 95
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&had (Fig. 4b). To &I BEELHEIL
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SURBTCoBEE NS (Fig. 5b). #-<T
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Adenine H13k® purine nucleotide
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+ADP © level 3E <13 (data BEBREs A T
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FCid ATP+ADP © level i3 adenine Bl o
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Pyrimidine nucleotide A% ic ¥ ¥ % adenine

DEE
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BEMHEIIREALEDOAB W, /2 uridine ©
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CTHEVEEBMLES TEDTARE L KBE % A
Wi, Micrsh s (Fig. 7) , orotic acid

Fig. 6 Effect of adenine on the incorpora-
tion of uridine.
A exponential culture (1.0 x 10% cells
/ml)
aining

were suspended in medium cont-

(56-"H) uridine (274mCi/mm-
oles, 0.1mMy (O) or containing the radio
active uridine and adenine (2mM) (@)
Sample volumes were 0.2ml.

E} -

DEY A #iE adenine K- TMA SN 3.
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& - T adenine ic L 2EMHEH L EET 20,
= &7 pyrimidine nucleotide ® &4 ur-
idine K&k -THbLOEZHOTHAH. ConafEit%:
BT 2709, IICEEA® nucleoside triphosp-
hate level # adenine HMick » TED L H B
BEE ST E0EN.

Nucleoside triphosphate level

Table 31 adenine % %A Wix adenine +urid-
ine ® & # F T® nucleoside triphosphate @
level 2R E L /&R THA. adenine 2 HFEMT

%5 ECTPR T UTP @ level & control @ = 4
Fnl /4 RUCL1/1I0RETT A, ThlcsL
adenine +uridine O EZ T T, CTP & UTP

b control @ level £ THEIET 2. ZoOERE,
adenine #fNic & » T pyrimidine nucleotide
OEARMBEEENB LV, LoELA2EFHETE. —
7 adenine EMIC & » T ATP @ level &
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control @ 2 f%ic¥M¢ % 4%, adenine+uridine % =

DEBETTS ATP © level BIRKRLLTE L. Adenine WM &~ TV EB s hAHHNER
#-T ATP © level KWt zhHERAB Z2WTl, ThET pyrimidine &H 528§
B LEgEoBERE b 2800, % thiamine OARMBHEBEINL LB THELE L

Fig. 7 Incorporation of {6-"C) orotic acid
into acid insoluble fractions.
EDTA treated cells (2 x 10 cells/ ml)
were suspended in medium eontaining
(6-"C} orotic acid (6.87mCi/mmoles,
0.5mM) in the présence of : (1) no ad-
dition (=control) ; (2) adenine (2mM);
(3) uridine (0.1mM) ; (4) adenine (2mM)+
uridine (0.1mM). Sample volumes were
0.2ml.

(4)
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Table 3 Levels of nucleoside triphosphates in bacteria with adenine or
adenine plus uridine

Cells (1 x10° cells/ ml), prelabelled with “P-orthophosphate (100mCi/

mmoles), were cultured with the same specific activity of *P in TGA
medium containing adenine (2mM) or adenine (2 mM)+uridine (0.lmM)

Nanomoles of NTP/OD at 660 mu/ml of culture

NTE Control Adenine | Adenine+Uridine

ATP 0.824 1.961 2.020

GTP 0.256 0.202 0.275

CTP 0.513 0.121 0.472

uTp 0.201 0.018 0.170
dATP 0.090 0.152 0.134
dGTP 0.036 0.021 0.031
dCTP 0.059 0.044 0.107

TTP 0.047 0.021 0.107
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Abstract

The growth of E. coli W3110 is inhibited by an addition of adenine to the medium.
Although the synthesis of DNA, RNA and protein is also coordinately inhibited by
adenine, neither of them is inhibited specifically. o

The growth inhibition due to adenine is overcome by uridine and becomes more
prominent in the presence of adenosine, inosine or guanosine.

In the presence of adenine, the pool size of ATP is elevated, whereas those of CTP .
and UTP are markedly reduced. ‘

Restoration of pyrimidine nucleotide pools to normal levels occurs when uridine is
added together with adenine.

The incorporation of orotic acid into nucleic acid is inhibited, while the incorporation
of uridine is scarcely inhibited by adenine. o

These results suggest that the growth inhibition provoked by adenine is attributed to the
inhibition of the de novo synthesis of pyrimidine nucleotide.




